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1.1. Achiral agonists of the ghrelin receptor
The gastric hormone ghrelin is composed of 28 amino acids
and exhibits a wide range of biological activities via its cog-
nate G-protein coupled receptor. In both rodents and
humans, ghrelin is known to stimulate pituitary growth
hormone secretion. It also increases food intake and body
weight gain, and regulates energy balance. Ghrelin exerts
eﬀects on the gastrointestinal tract, helping to increase gas-
tric emptying and defecation, and also has the potential to
reduce emesis.
Thus, agents which mimic the actions of ghrelin have
potential in diseases requiring increased nutritional intake
such as cancer-associated cachexia and also in aﬀecting
an increase in gastric emptying, such as functional dyspep-
sia. The discovery and development of ghrelin receptor
agonists to date has focussed on peptide-derived privileged
fragment approaches, which have led to synthetically com-
plex, high molecular weight entities. Recently however, the
discovery of a novel series of low molecular weight achi-
ral ghrelin receptor agonists has altered the focus from
purely complex peptidic molecules. The stratagem
employed high throughput screening using a recombinant
functional assay, and early optimisation by parallel
synthesis.1
Workers at GSK performed a high throughput screen of
their compound collection and identiﬁed a moderately po-
tent and tractable hit series represented by an indoline
amide (1). Analogues of 1 were screened with the goal of
generating divergent SAR data through subtle manipula-
tion of the structure. This eﬀort led to the identiﬁcation
of a series of sulphonamide derivatives which possessed im-
proved selectivity over 5-HT1B when compared to the pro-doi:10.1016/j.comche.2008.01.001
E-mail: nterrett@ensemblediscovery.comgenitor amide series. In order to facilitate the eﬃcient
parallel synthesis of sulphonamide analogues, the synthetic
sequence was optimised for the use of polystyryl-N-methyl-
morpholine. This allowed simple parallel extraction of
reaction products using solid phase cation exchange
cartridges, thereby removing any minor by-products aris-
ing from sulphonylation of the more hindered piperazine
nitrogen and generating two 24-member combinatorial
arrays.
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From these libraries, a series of potent ghrelin receptor
agonists were identiﬁed. One of the most potent com-
pounds was 2 which possessed a pEC50 of 9.8 against the
growth hormone secretagogue. Some of the compounds
also possessed reasonable in vitro (such as logD of 1.8,
rat liver microsome stability of 2.6 mL/min/g) and
in vivo properties (t1/2 = 2.3 hr in rats). This work has cap-
italised on high throughput screening combined with eﬃ-
cient parallel synthesis, and has led to the discovery of a
novel achiral series of ghrelin receptor agonists with poten-
tial as gastroprokinetic agents for the treatment of disor-
ders such as functional dyspepsia.
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tors of the BRCT domain of the breast cancer gene 1
Modern day medicinal chemists will often seek to generate
novel structures that are amenable to rapid and eﬃcient
lead optimisation. Thus, scaﬀolds amenable to parallel syn-
thesis constitute an important strategy in modern drug
discovery. Thioxanthen-9-one-10,10-dioxides (typical
structure 3) possesses a number of potentially useful bio-
logical activities including anti-tumour, anti-allergic and
monoamine oxidase (MAO) inhibitory activity. Due to
the biological potential demonstrated by this scaﬀold, an
approach to the synthesis of these types of structures util-
ising parallel methods has recently been developed.2
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The molecules synthesised by this approach were screened
for their ability to inhibit the BRCT(BRCA1)-BACH1
interaction known to have a role in tumour suppression,
cell cycle regulation and DNA repair. One of the goals
was to synthesise a small focussed library of such thioxan-
then-9-one-10,10-dioxide derivatives. This required the
development of a microwave-assisted solution-phase paral-
lel synthesis protocol for the synthesis of 10,10-dioxo-3-
piperidin-1-yl/piperizin-1-yl-thioxanthen-9-ones, (general
structure 4) as well as 10,10-dioxo-3-carboxamide deriva-
tives, (general structure 5). The work led to a small library
of 36 derivatives of chemotype 4, this being synthesized via
amine displacement from the parent chloride. For the syn-
thesis of compounds of general structure 5, amide bond
formation from the corresponding commercial parent car-
boxylic acid was undertaken. The compounds were
screened for activity in a ﬂuorescence polarisation assay
for inhibition of the BRCT–BACH1 interaction, and sev-
eral analogues with moderate potency were identiﬁed.
One of the more potent compounds was 6 which possessed
a Ki value of 30 lM.
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6This work has produced a focussed library of 2-substituted
thioxanthen-9-one-10,10-dioxides through nucleophilic
aromatic substitution and amide bond formation. Upon
screening in biological systems, three compounds provided
moderate inhibition of the BRCT–BACH1 protein–protein
interaction.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The synthesis of N-aminodipeptides on solid support via
the Mitsunobu reaction has been achieved using two proto-
cols depending on the reactant (acidic partner or alcohol
derivative) linked to the resin. The procedure which con-
sists in anchoring the alcohol derivative on the solid sup-
port appeared to be the more convenient.3
The highly eﬃcient and convenient protocol to prepare di-
verse a,b-unsaturated aldehydes, ketones, and acids via
parallel solid-phase synthesis has been developed. The
key sulphone linker cleavage strategy is performed by
ozonolysis to generate a carbonyl moiety followed by
base-mediated polymer-bound sulphinate elimination to
release the desired molecules from the resin. All a,b-unsat-
urated carbonyl compounds have been prepared in good
purities and yields without further puriﬁcation.4
A titanium benzylidene complex bearing a boronate group
converted resin-bound esters into enol ethers. Suzuki cross-
coupling with aryl iodides followed by cleavage with acid
completed the solid-phase synthesis of 2,5-disubstituted
N-Boc-indoles. Also reported is the use of tert-butyllithium
and 2-isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
to convert an aryl bromide into an arylboronate in the
presence of a dithiane, with simultaneous reduction of an
aryl azide to an amine.5
2.2. Solution-phase synthesis
A combinatorial synthetic route yielding benzoxazoles and
benzothiazoles has been described. The use of o-halophen-
ylisocyanides in the Ugi 4-component reaction (U-4CR)
followed by a copper-catalysed cyclisation aﬀorded the
benzoxazole as well as the benzothiazole moiety in good
yield and high diversity.6
5-Iodo- and 5-bromoindolizines have been prepared via
regioselective lithiation of indolizines followed by haloge-
nation. 5-Halogenoindolizines were found to be passive to-
ward nucleophiles, whereas they may be triﬂuoroacetylated
at C-3 and involved in reaction with DMAD giving
cycl[3.2.2]azine. The ﬁrst successful Suzuki-coupling of 5-
bromo(iodo)indolizines with diﬀerent arylboronic acids
(performed as a parallel synthesis) led to a series of 5-aryl-
indolizines. The eﬀect of substituents on the reaction yield
was also examined.7
2.3. Scaﬀolds for combinatorial libraries
No papers this month.
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No papers this month.2.5. Novel resins, linkers and techniques
A new family of thioacetyl styrene derivatives have been
synthesised in good isolated yields for the preparation of
spectroscopically-encoded surface enhanced Raman scat-
tering (SERS)-active polymers.8
A new procedure, using microwave irradiation, has been
developed for reducing the reaction time and improving
the yield of esteriﬁcation reactions in the solid phase
synthesis of pseudopeptides containing an ester bond.
A pseudodipeptide (Fmoc-LysW[COO]Leu-NH2) was
selected and the microwave-assisted esteriﬁcation reaction
optimised on solid phase using Fmoc chemistry. Several
other pseudodipeptides containing an ester bond were also
prepared by using the optimised microwave irradiation
method with higher purity and yields than those obtained
without microwave irradiation.9
General, high-yielding microwave-assisted organic synthe-
sis protocols for the expedited synthesis of functionalised
pyrazolo[1,5-a]pyrimidines and pyrazolo[3,4-b]pyrimidines,
as well as their pyrazole precursors, have been described.
This method is amenable to an iterative analogue library
synthesis strategy for lead optimisation.10
A novel synthesis of thiomorpholin-3-ones using a traceless
solid phase approach has been described. Many kinds of
thiomorpholin-3-ones were eﬃciently obtained in high pur-
ity based on an intramolecular alkylation of sulphides fol-
lowed by an elimination of desired thiomorpholin-3-ones
from the generated sulphonium salts.11
Novel multiphilic molecules comprising three chains with
antagonistic aﬃnities have been synthesised. These ‘triphil-
ic’ surfactants contain a perﬂuorinated arm, a hydrocarbon
arm, and a methyl-caped, polyethylene glycol arm. These
moieties have variable lengths and are interconnected in a
Y shape. Hence, each unit is directly connected to the other
two. In parallel, a library of ﬁve triphilic compounds has
been obtained simultaneously when starting from the poly-
disperse methyl-caped polyethylene glycol, and separation
of pure individual compounds was achieved through col-
umn chromatography on silica gel.122.6. Library applications
A series of 4-anilino-6,7-dialkoxy-3-quinolinecarbonitriles
as potent inhibitors of MEK1 kinase have been previously
reported. Synthetic eﬀorts toward a series of 4-anilino-6-
alkoxy-7-amino-3-quinolinecarbonitriles have now been
described. In the course of this work, it was possible to rap-
idly construct a library of 4-anilino-6-alkoxy-7-amino-3-
quinolinecarbonitriles by simultaneous or sequential SN2
(displacement) reactions on the C-6 chloroalkoxy moiety
and SNAr (addition/elimination) reactions at C-7 with
nucleophilic amines.13The eﬃcient use of cross-metathesis for the solid-phase
synthesis of a porphyrin dimer containing as a spacer a
pentapeptide moiety with RGD sequence has been re-
ported. This compound appears as a promising candidate
for application in photodynamic therapy.14References
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